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ABSTRACT 

This two-part study was done to investigate the 
effectiveness of the University of Chicago School Mathematics Project 
(UCSMP) Transition Mathematics Program implemented by Lexington 
School District (South Carolina) during the 1993-94 school year. 
Results on four mathematics subtests of the Stanford Achievement 
Test, 8th Edition are considered in Part 1 of the study: Total 
Mathematics, Concepts of Number, Mathematics Computation, and 
Mathematics Application. PSAT results are considered in Part 2. The 
Experimental Group for Part 1 of the study was 260 7th grade UCSMP 
students. The Control Group consisted of 260 students from the prior 
year cohort individually matched with Expe r imenta 1 s on Total 
Mathematics scores with secondary consideration to Total Reading 
scores. No significant difference between experimental and control 
groups was found for the Total Mathematics or Concepts of Number 
subtests. The Experimental Group performed significantly better on 
the Mathematics Applications subtest. The Controls performed 
significantly better on the Mathematics Computation subtest. Complete 
sets of PSAT scores were available for 72 of the matched pairs of 
subjects. These 72 matched pairs became the subjects for Part 2 of 
the study. The Experimental performed s i gni f i cant 1 y better on the 
Mathematics portion of the PSAT, No difference was found on the 
Verbal portion of the PSAT. (Author/MKR) 
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EFFECTIVENESS OF 



AN INVESTIGATION INTO THE 

TRANSITION MATHEMATICS 
(Abstract:) 

This two-part study was done to investigate the effectiveness of 
the University of Chicago School Mathematics Project (UCSMP) Transition 
Mathematics Program implemented by Lexington School District One during 
the 1993-94 school year. Results on 4 mathematics subtests of the 
Stanford Achievement Test, 8th Edition are considered in Part One of the 
study: Total Mathematics/ Concepts of Number, Mathematics Computation, 

and Mathematics Application. PSAT results are considered in Part Two. 
UCSMP Transition Mathematics is marketed as a full implementation of the 
National Council of Teachers of Mathematics (NCTM) Standards. A matcned 
sample design was used for both parts of the study. The Experimental 
Group for Part One of the study was 260 7th grade UCSMP students. -be 
Control Group consisted of 26G students from the prior year cohort 
individually ma tched with Experimentals on Total Mathe m atics scores with 
secondary consideration to Total Reading scores. No significant 
difference between experimental and control groups was found for the 
Total Mathematics subtest or for the Concepts of Number subtest. The 
Experimental Group performed significantly better on the Mathematics 
Applications subtest than did the Control Group but the Controls 
performed significantly better on the Mathematics Computation subtest 
than did the Experimentals. Complete sets of PSAT scores were available 
£ or t £ the matched parrs of subjects . These / ^ matched parrs became 
the subjects for Part Two of the study. The Experimentals performed 
significantly better than the Controls on the Mathematics portion of the 
PSAT. No difference was found on the Verbal portion of PSAT. 
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Chapter 1 
Introduction 



5ea inning in 1983 with the publication ci tne report 
the National Commission on Excellence in Education, A Nat 
at Risk: The I moe native for Educational Reiorm, mat nemat 

education in the United States nas been oembarded wi w h « 
series of hiahly critical reports most of which echo the 
same ideas as these found in A Nation at Risk. 

Teaching of mathematics in high school should equip 
graduates to: (a!- understand geometric and 

algebraic concepts; (b* understand elementary 
probability and statistics; ;o‘ ! app~y ma 
in evervday situations; and vd 
aeproximate , measure, ana test tne sccura 
their calculations . In addition to th 
se cue nee of studies available tor coiiege 
s t u de nt s , new, e tu a — 1 y demean ^ ng mici c. heme. - - cs 

a ne-d to be develoced for those who do not 
_ - ^ _ . — , continue their formal education 

immediatelv . (Nation a— Commission on ^xcsllsnc^ in 
Education, 1933, p. 25) 

The most oreminent delineation ot tnese ideas came trom 
- ~ = -- v=-herr.atios in the form 



oy 

ion 

ics 



.nemat i cs 
estimate , 



:unc 



the NCTM Curriculum and Evaluation Standards tor Scnooi 
Mathematics issued in 1S8S and the NCTM Professional 
Standards ftr Teaching Mathematics issu* 






lumo'f 
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of curricula have emerged which claim to address the NCTM 
Standards. The first and most prominent of these is the 
University of Chicago School Mathematics Project. UCSMP 
states that, 

Given what seemed to be a broad consensus on the 
problems and desirable changes in pre-college 
mathematics instruction, it was decided at the 
cutset of UCSMP that UCSMP wculd net attempt to 
form its own set of recommendations, but undertake 
the task of translating the existing 
r ecommendat ions into the reality oz cl as sr corns and 
schools . \ Prof ess icnal Sourcebook for 



;SM? , 



UCSMP also 


cla 


curriculum 


and 


Standards . 




The to 


ta- 


courses : 


( 1 \ 



""i O Q * 






. o’T‘.£i~ 1 ''' N " 



-o M 



The total UCSMP curriculum consists c: six separate 
courses: (1) Transition Mathematics, (2) Algebra, (3^ 

Geometry, -.4. Advanced Algebra, (5. Functions, Statistics 
and Trigonometry with Computers, and { 6 • Precalculus and 
Discrete Mathematics. According to the authors of the 
program, each course is independent and free standing but 
with a svneraistic effect if used m sequence. It is 



which was implemented by Lexington School District One 
durinc the 19 93 -94 schccl year. Tms course peaces neavv 



O 

ERIC 






emphasis upon mathematics application and requires 
calculator and/or computer utilization. 

Such radical curriculum changes have tremendous but as 
of vet untested octennial to impact tne ability to apply 
mathematics in practical situations, the ability to 
understand mathematical concepts, tne ability to perrorm 
mathematical computations and overall mathematical 
comoetence . This study is designed to provide at least some 
cartial answers for the important questions that must be 
answered in these areas . 

The curccse cf this research is twc-fo_i_d. The zirst and 
primary purpose is to evaluate the effectiveness cf the 

transition Mathematics program implemented on 
a full-scale by Lexington School Distr^t One during the 

id curcose is to utilize 
entified for this program which 
may generalize m varying degrees to the entire class cf 
currently occular mathematics curricula with heavy empnasis 
uccn aoolicat ions and heavy dependence upon calculators m 



>93- 94 school year. The se 
:gths and weaknesses id 
reneral i ze 



- 'V-O* 



ictions for ac 



4 .CL — 



researc 



Mere soecif icallv, Part One of this study addresses the 
truest ion: 11 Will a full imolementat ion of the UCSMP 

Transition Mathematics Curriculum result in increased sca~e 



Achievement Test, Eighth edition, a nauionaj-iy nenne^. 

- ov^ment test?" There are four subtests ct interest 
The Total Mathematics Subtest is a measure cr tne overa. 
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Cone 


epos of 


Number 


standing of 


che real 


icn 


Subtest 


measures 


cal 


compute 


cions , 


measure cf 


crcblem 



The Mathematics Application Subt -st is 
solving skills. The student is required to identify then 
apply appropriate mathematical procedures tc problem solving 



cs . 


P a 


rc 


Tv;c 


addresses 


che q 


uesc 


ion: "Will 


a rus- 


C c 


ion 


of 


Che 


UCSM? Tra 


nsicio 


n Ma 


chemacics 




urn 


rest: 
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icude Test 


( P S AT ’ ? " 



* a . 



.CX — .A 






*dw -w . * C ~ — . 



recent. :r. a: srucencs muse 
oerf ermine ac or above one 7 5 c n nations- percentile cn 
rr.atr.eciat i cs ccrticr c t a naricna_-_y rcrmeo. ster.carci ceo c* 



set: too .cw anc 
used as a cue : 
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Chapter 2 

Background and Review or Related Literature 



A History of Mathematics Education in the United States 

a..d Canada is a 557 page volume which reviews the forces 

that have shaped mathematics education in the United States 

and Canada from the earliest colonial days until its 

cublicaticn m 2.9*70 . Ac 02 rcx 1 .m 3 .ts— v two^tnirus c c tne vc-ums 

addresses issues scecific tic matnematics education in tins 

United States. Retailed accounts of ail developments 

referenced crior to 1570 can be found in this book. 

A maicr cash for reform in mathematics education started 

around 1522. The major developments occurred in this year. 

< 

The National Council of Teachers ci Mathematics was founded 
and the National Committee on Mathematical Requirements 
tub 1 ' shed its Pre^tmma r y n^oor s r e o o r >_ wa s 

cub li shed in 192 2 and became known appropriate!;/ as the 
t M . This retort recommended a reduction in 

--• numbers and memorization and introduced the 



. dl XST 



m.anicu-a: 



John Dewev's oragmatio influence was te_ t as he 
n ~ ^ ** o°d mathematics education as lacking "Uu* ii~y ate 
led a share attack in which he espoused the idea tnat most 

aenersi student. The result was that much of the public 
believed him and enrollment in secondary mathematics courses 
olummeted . 




». t 
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These reform efforts were counteracted by two forces 
which were completely beyond the control of educators and 
reformers. The Great Depression sc severely restricted th 
money flow that funding for any substantial reform effort 
became impossible. World War II broke out in Europe in 
1939. The United States entered the war in December, 1941 
Admiral Nimitz , then Commander cf the Great Lakes Region 
Naval Training Program spoke strongly cf weaknesses in the 
mathematics background cf these entering the military. Th 
emphasis shifted to rigorous mathematics preparation with 
the Commission on Post-War Plans of the NCTM calling for 



reconsideration of manv orevalent practices such as 



;nemen: 



rma. 



.tics ir.st: 






earmne 



ana a narrow mteroretat: 



cr 






: c mat 



cl w . 



:s ec 






s w ciS no w 



placed upon acceleration of able learners. In 1954 the 
School and Coilecre Study cf Admission with Advanced Standi 



ouo^isnea a retort 



ca:ima tor acce i erati; 






the Committee on Advanced Placement 



Advanced Placement Examinations . 



Cn October 4, 1957, 


Sputnik 


was launched 


Sudde: 


there seemed 


to be unan 


imous agr 


eement that 


the Unit' 


States was s 


eccr.d rate 


in mat net 


:atics ana sc 


ier.ee ei' 


The National 


Science foundation 


spawned the 


School 


Mathematics 


Study Group 


in 1953. 


SMSG then 


develcpe 


mathematics 


curricula t 


nat carte 


tc be known 


as "Mode 
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Math" . NCTM extolled the mstits ot SMSG programs in its 
1961 publication, The Revolution in School Mathematics. 

Morris Kline of New York University emerged as the 
leader of these who opposed the "Modern Math" movement. In 
an October, 1961 article in the New York University Alumni 
News, he criticised SMSG for deemphasizing rigorous algebra, 
geometry and trigonometry for the sake or set tneorv, 
symbolic logic, matrices, and Boolean algebra. SMSG was 
also attacked by the National Asscciarron of Secondary 
School Principals for ueveloping a national, curriculum and 
usurping local and state authority. Many topics first 
introduced by SMSG survived in mathematics curricula. 
However, declining mathematics scores on standardized 
achievement tests resulted in most senool districts 



retrea: 



mere tract: 



The National Commission on txce_ier.ce m Eoucation 
published its report, A Nation at Risk: The Imperative for 

educational Reform, in 196 3 . This report had a profound 

tics education net unlike that of Sputnik 



^ i .. .it CA 



:r*e mat 






Zz ca-ie 



d for a mathematics curriculum and 



mat' ematics instruction which would generate understanding 
of c.-ometric, algebraic, probability and statistical 
concents while enhancing student application abilities tor 



: ,r . i ca. 



measurement and reasonableness cf calculations. 

In 1996 the NCTM undertook the task ot developing a set 
of standards for mathematics education. The rmal werx. 
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Curriculum and Evaluation Standards for School Mathematics, 
was published in March, 1989. A companion volume, NCTM 
Professional Standards for Teaching Mathematics, was 
published in 1991. These documents have generally been 
accepted as the authoritative documents for what mathematics 
education in the United States should be. While net a 
curriculum in the sense that SMSG was a curriculum, the 
Standards are exceedingly detailed and leave little reem for 
deviation . 

The University of Chicago School Mathematics Project 
claims to be "the first full implementation of the NCTM 
Standards." The six courses of study developed by UCSM? 

(Not to be confused with CSMP- -Comprehensive Schccl 
Mathematics Program, which closely resembles the cld SMSG 
curriculum) dc place heavy emphasis in the same areas as the 
Standards. It is interesting to note, however, that three 
of the six textbooks for the UCSM? went into commercial 
publication at the same time as the publication of the 
Standards which the project claims to implement fully. 

UCSM? provides documentation cf a large study conducted 
in 1985-96 usina 1,084 students in 41 Transition Mathematics 
classes and 976 students in 38 matched comparison classes. 

It is less than clear hew the matching cf classes was dene 






with some unspecified instrument to measure arithmetic, 
geometry, and algebra readiness. By the end of the year, 
all but 20 cairs cf classes had been eliminated for various 




unspecified reasons . Out. 01 t ns 20 psirs o* c^sssss t hs t 
remained in the study, 7 parrs were seventh grade, 10 parrs 
were eighth grade, and 3 pairs were 9th grade. Three 
tost tests were a dm inistered : the Ame r*Can x es t rot- cs H i g 
School Subjects Test: General mathematics (HSST) , the 

Orleans -Hanna Algebra Readiness Test (Orleans- nanna ) anu. a 
ceometry readiness test (Geometry) . Three ~ c our t hs of tne 
students took these tests wrtnout calculators. One - *.our^n 
used calculators. The only results supplied are descriptive 
statistics in t he rorm or means ct crass means cf raw 
scores. No inferential information is given. No normative 



rmaticn was supplier 



7he oubl i shed conclusion cf tne 



On virtually all tests, the Transition Mathematics 
classes outsccred the comparison classes, 
resalts hold for both high-performing ar.c 



'hese 

low- 



)a:rs 






,es‘ 



vear in schco" 



Transition Mathematics students cutps 



c o m p c t risen screen- 
alcebra readiness 



c a i c u -L a t 



or i 



iser 



■v c; 



s signet icanr ry m gee 
, and alsc became 
without deterioration 



rcormea 
erne try and 
e f f e c t i ve 
in their 



ar it nmet ic skill 
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Chapter 3 

Effectiveness cf Transition Mathematics 
3.1 Research Questions 

The primary purpose of this study is to evaluate the 
effectiveness of the seventh grade Transition Mathematics 
program implemented on a full-scale by Lexington School 
Eistrict Cne during the 1993-94 school year. More 
soecif ically , Part Cne cf this study addresses the research 
question : 

''Will a full implementation cf the UCSM? Transition 
Mathematics Curriculum result in increased scale scores cn 
the Mathematics Subtests cf the Stanford Achievement Test, 
Eighth Edition, a nationally ncrmed achievement test?" 

Fcur hypotheses must be constoered to answer trie resear cn 
question for Part Cne: 

Hypothesis 1: 

There is a difference in Total Mathematics Subtest 
scale scores cn the SAT-8 for Transition Mathematics 
students and non -Transit ion Mathematics students. 

Hypothesis 2: 

There is a difference in Concepts of Number Subtest 
scale scores cn the SAT-8 for Transition Mathematics 



Hypothesis 3 : 

There is a difference in Mathematics Computation 
Subtest scale scores cn the SAT- 3 for Transition 




1 4 



Mathematics students and non -Trans icior. Mathematics 
students . 

Hypothesis 4: 

There is a difference in Mathematics Application 
Subtest scale scores cn the SAT- 8 for Transition 
Mathematics students and non - Trans r tier. Mathematics 
students . 

Part Two of the study addresses the researen question: 

"Will a full implementation of the UCSMP Transition 
Mathematics Curriculum result in increased scores cn tne 
Mathematics Portion of the Preliminary icnc.astic Aptitude 
Test (PSAT)?" An additional Hypothesis is examinee to 
answer this research question: 

Hypothesis 5 : 

Transition Mathematics Instruction students win 
have a different mean score on the Mathematics 
cor tier* of the PSAT from non - Trans i~ ion 
Mathematics Instruction Students. 

However, both the Mathematics and the Veroai scores cn 
the PSAT are of interest . The strongest case tnat couj.c ce 
■-p — ^ o *- ■ — w* ^-ansi tion Matnematics — nSwruct— on would be a 

ive increase in tne mean Matnematics Subtest PSAT sco*_e 
for TMI ' s over Controls without an accompanying increase in 

specifically to mathematics instruction ana not to a general 
increase in cognitive functioning due to some 




unidentified extraneous variable. Consequently, Hypothesi 
6 is added as a "Control" Hypothesis. 

Hypothesis 6: 

Transition Mathematics Instruction students will 
have a different mean score on the Verbal portion 
cf the ?SAT than non -Trans it ion Mathematics 
Instruction Students. 



3.2 Research Design and Subject Selection 

A Matched Sample Design was used in both parts cf this 
studv. This design was selected because this was totally 
pest -hoc study. The researcher was net directly involved 
until after the treatment cf the Experimental Group was 
completed and all pcsttest data had been gathered. 

Lexington School District Cne fully implemented DCSM? 
Transition Mathematics in Grade 7 during the 1953-94 sc hoc 
year for all students at cr above the 75th national 
mercantile on SAT-8 Total Mathematics Subtest at its last 
administration which was at the end or Grade 5. A total c 
260 students correlated 7th Grace Transition Matnematics an 
took the SAT-8 at end of the Grade 7. The entire 260 



students were used as the Experimental Group for Part One 
the study. Since all students at or amove the 7Stn 




necessary to draw the control group from tnose 
had been in Grade 7 the previous year, during 
school year. No Transition Matnematics was ta 



students wr 
he 1992-93 






ir 
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this year. This group contained S16 students with complete 
sets of SAT-8 test scores. From these, 260 were matched 
with the 260 Experimental Subjects based upon end of Grade 5 
SAT- 8 Total Mathematics Subtests scale scores with secondary 
consideration given to SAT-8 Total Reading Subtest sca_e 
scores. End of Grade 7 SAT-8 scale scores for Total 
Mathematics, Concepts of Number, Matnematics Computation and 
Mathematics Applications subtests were then used as 
dependent variables for Part One of the study. PSAT scores 
were available for 134 of the Experimental Group and for 102 
of the Control Group. Complete sets of PSAT scores were 
available for both members of 72 or tne mat one a pairs ct 
subjects . These 72 matched pairs became the subjects for 
Part Two of the study which used PSAT Matnematics Suotest 
and PSAT Verbal Subtest scores as dependent variables. 

Strong correlations exist between each of the matching 

slat ions for 



variables and each depen 


dent va 


nan 


Part One shown in Table 


1A are 


base- 


group combined with the 


ent ire 


echo: 


crcuc was drawn (N=1076) 


The 


corr 



no r ' ' 



:m which the contrcj. 



~ etching variable Total Mathematics Grade 5 and the Grade 7 
variables Total Mathematics , Concepts o i_ NurriDer , 
Mathematics Computation, and Mathematics Application were 
.35, .EC, .75 and .31 respectively . ~ne strengtn ct tne 
correlations between tne secondary ma t cmng variable c*nd <~ne 
dscendett variables was on^y sugn-iy - owe r . 




16 



The selection process for the Control Group resulted in 
highly similar Experimental and Control Groups. Table 2A 
shows Experimental and Control Group means of 692.12 and 
6 92.27 for the orimary matching variable, Total 'Mathematics 
Grade 5. For the secondary matching variable, Total Reading 
Grade 5, the means were 690.43 and 634.46. The 
corresponding information for Part Two is found in Table 23. 



Table 1 



Pearson Correlations between Dependent Variables ar.d 
Matchinc Variables - Part One of Studv 





Dependent Vari 


able 






Matching 

Variable 


Total 

Mathematics 
Grade 7 


Concepts of 
Number 
Grade 7 


Mathematics 
Computation 
Grade 7 


Mathematics 
Application 
Grade 7 


Total 

Mathematics 
Grade 5 


. 85 


. 80 


.76 


. 81 


Total 
Reading 
Grade 5 


. 7 


. 65 


. 59 


.73 




Table 2A 



Matching Variables for Control and Experimental Groups - 
Part One of Study 



Matching 

Variable 




Control 






Experimental 


n 


M 


SD 


n 


M SD 


Tota l 

Mathemat i cs 
Grade 5 


260 


692.27 


24.55 


260 


692.12 24.42 


Total 
Reading 
Grade 5 


260 


684.46 


25.^6 


260 


69C-.43 28.37 



Tar ^ a 23 












Mat china 


Va 


riables for 


Control 


and Exoer 


imental Grouos - 


Part Two 


of 


Studv 




















Matching 
Var i able 




Control 






Exper i menta l 




n M 


SD 


n 


M SD 


Total 

Mathemat ; cs 
Graoe 5 




72 709.81 


22.03 


72 


709.28 21.89 


Total 
Reading 
Grade 5 




72 702.54 


22.54 


72 


712.68 24.25 
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A comparison cf Che performance of the Experimental and 
Control Groups on the Mathematics and Reading portions of 
South Carolina's Basic Skills Assessment Program (3SA?) 
shows that the similarities between the two groups still 
existed at the end of Grade 6. The Experimental Group 3 SAP 
Mathematics mean was 898.06 compared to the Control Group 
mean of 884.48 for Part One of the Study. The Grand Mean 
for the combined Experimental and Contrc_ Groups was 891.27 



with a st 


andard deviation of 


S3 . 56 . 


Each group mean 






differed 


from the Grand Mean 


by only 


approximately 0 


. 07 




standard 


deviation and they 


differed 


frcrr. each other 


by 


less 


than 0.15 


standard deviation 


. 3 SAP 


data for the 260 


mac 


ched 


ca ' r s c r 


n 2 — Qp o and the *71 


matched 


pa_r:=> c _ y _ 


WC 1 


s 



s Ultima r. 



in Tables 3A ar.d 33 respectively 



Table 3 A 



B asic Skills Assessment Procrram Data for Control and 
Experimental Groups - Part One of Study 



SSA? 




Control 




Experimental 




Combi ned 


SuDtest 


n 


M 


SD 


n 


M 


SD 


n 


M 


SO 


Mathemat i cs 


260 


884.48 


97.5 1 


260 


898.06 


89.76 


520 


891.27 


93.96 


Grade 6 




















Reading 


260 


856.20 


69,02 


260 


876.01 


66.94 


520 


866.10 


68.70 


Grade 6 
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Table 33 



Basic 


Skd 11s Assessment Procrram Data for 


Control and 




Exoeri 


mental Grouts - Part Two of Study 














BSAP 
Subt*a t 


Control Exp«ri-tt*nta,l 


Combined 




n K SD a M SD 


n K SD 





Ha.timma.tica 


72 


962.72 


77,00 


72 


945 , 15 


89.79 


144 


953 . 94 


83 -82 


Grad* 6 




















Reading 


72 


886 . 96 


57.40 


72 


901 .71 


59,93 


144 


854.33 


58 . 94 


Grad* 6 





















Ne i ther cr e n d e r nor 0 th.nz.dt 1 y ncr p 
considered when selectmo 1 tine control 
ccmccsitior. cf The two groups was very 
each of These demographic variables, 
and Concrol Groups were predominately 
reduced orice lunch and slightly mere 
This data is summarized 
Cne cf the Studv and in 



in Tables 4A, 
Tables 43, 53, 



overty level was 
group. However, 
much the same for 
3c ah the Experimental 
white, not on free cr 
female than male. 

5A, and 5A for Part 
and 63 for Part Twc . 
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Table 4 A 

Composition cf Experimental and Control Groups bv Gender - 
Part One of Study 



Male Female 



Experimental 

Number 

Percent 

Control 

Number 

Percent 



122 

46.9 



O 

44.6 



133 
;3 . i 



. £ .1 
; l 



Table 43 



Ccmccsicion cf 


Experimental and Icncrcl 


O ■v'" ^ ' •> t-' o W Cb ^ ^ ^ - 


Parc Two cf Sc 


udv 






Male 


Female 


Experimental 


Number 


•> 

St J- 


41 


p e rC ect 


£ : 


56 . 9 


Ccntrol 


Number 


3 2 


4 0 


Percent 







O • > 




Groups 



Table 5A 

Composition of Experimental ana — Comroi 

- Fart One cf Stuav 



bv Ethnicity 



Black 



White 



Other 



Experimental 
Number 
» Percent 



/ 

2 .7 



253 
57 . 3 



0 

0 . 0 



Number 

Percent 




2 

0 . 7 



C cm ccs it icn or Experiment 3- 
Part Two of Study 



:s cv rtn 



Slack 



White 



Ot 



i,xce 



rimental 
Number 
d o c en t 




C 

0 . 0 



;roi 



Number 




O 

ERLC 



CD o 



o 



Table 6A 



Ccmcosi 


tion of 


Experimental and Control 


Groups bv Lunch 


Status 


- Part 


One of Studv 








Free/Reduced 


Paid 






Lunch 


Lunch 



Experimental 






Number 


23 


222 


Percent 


10 . 8 


89.2 


Control 






Number 


P L 


229 


Pe r cent 


11 . 9 


88.1 



Tacre 

^ ^ r - ' 


on 'o 


“ Excer ' mental and Control 


Grouts bv Lunch 


Status - 


Part 


Twc cf Studv 








Free/Reduced 


Paid 






Lunch 


Lunch 



Number 


0 


72 


O e onh 


0 . 0 


100 .0 


Control 


Number 


2 


69 


p O V" o *- 


4 . 2 


95 . 8 



t ) 
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3.3 Description of Instrumentation 

The Stanford Achievement Test, Eighth Edition published 
bv the Psycho 1 og i cal Corporation was used for all matching 
and posttests for Part One of tne study . This is a 
nationally normed test and all descriptive statistics 
includinc reliability data are derived from information 
furnished by the oublisher. Level 12 was used in Grade 5 
and Level A1 was used in Grade 7 . 

The Kuder- Richardson Formula #20 Reliability Coefficient 
is .95 for both Total Mathematics and Total Reading on Level 
12 for Grade 5. For Level A1 for Grade 7, it is .95 for 
Total Mathematics, .S3 for Concepts of Number, .93 for 
Mathematics Computation, and .91 for Mathematics 
Applications . 

This was obviously an instrument of convenience since 
for all of the years and grades involved, it is part or 
South Carolina's mandated State Testing Program. This 
molies some decree or construct valid — ty — o r uhe 
- ^ g ^ ^um* n t . A detailed analysis c— construe valioiiy is 
^ q *~ - C £S 4 c** ^ however . Tne Scum Cs. r c j_ iria Decsrnrnen^ oz 
^ uc 3 1 ^ or has c^ohrnr tieci tne ci s ti r i ou l icn to school 
districts of the Instructional Skills Index prepared by the 
Psychological Corporation for the purpose of allowing 
districts to assess construct validity. 



O 
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Results from the Preliminary Scholastic Aptitude Test 
(PSAT) which was administered at the beginning cf Grade 8 to 
selected high achieving students were used for the dependent 
variables in Part Two of the study. The matching variables 
were the same as those in Part One. 

3.4 Statistical Procedures 

Related Sample T-Tests were conducted for each cf the 
six deoendent variables: Total Matnemat ics Scale Score, 

Concepts of Number Scale Score, Mathematics Computation 
Scale Score, Mathematics Application Scale Score, PSAT Mate. 
Subtest Score, and PSAT Verbal Subtest Score. The results 
of the Related Sample T-Tests were used to answer the 
research questions. 

Linear Regression was also used in Part Two of the study 
to determine whether the slopes of the regression lines were 
the same for the Experimental and Control Groups when the 
PSAT Mathematics Score was regressed onto the 5th Grade 
Total Mathematics Scale Score on SAT-8. Note tnat a^r c: 



the E 


xperimental Group 


from Part Cr.e for whom 


PSAT scores 


V/0 V* 0 


available (N-134) 


and all of the Control 


Group from 


Part 


One for whom PSAT 


scores were available 


(N=102 ) were 


used 


in the regression 


analysis . 
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3 . 5 Limitations of the Study 



1. The control group was selected from among the prior 
year cohort. It has been established, however, that the 
Experimental and Control Groups did not differ prior to 
treatment. This was true for both Part Cne and Part Tv o ct 
the study. The school district had no Transition 
Mathematics classes during the 1952 -S3 scnocl year. The 
same teachers in the same schccj-s wno taugnt Transition 
Mathematics during 1953-94 taugnt tne upper cruartrle ct tr.e 
cohort the vear before. 



. wc 



f the studv are composed aimcst entirely 
of white middle class students. Results from this study may 
net be ceneral i table to other popu-sticns . 
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Chapter 4 



Results and Discussion 



4 . 1 Results 

Four hvDotheses were fcrmu_atec. tc assist in answer! 
the research cuesticn tor Part Cne ct tns stucv . .ness 
hypotheses are: 

Hypothesis 1: 

There is a difference in Total Mathematics Subtest 
scale scores on the SAT- 8 for Transition 
Mathematics students and ncn-Transition 
Mathematics students . 



s 2 : 



There is a difference in Concepts c_ Numner Suotest 
scale scores on the SAT- 8 for Transition Mathematic 
students and ncn-Trans it ion Mathematics students. 
Hypothesis 3 : 

yv-io -o i_s a difference in Mathematics Computation 
Subtest scale sccres on the SAT- 8 for Transition 
Mathematics students ana ncn-Transition 
Mathematics students. 

Hypothesis 4 : 



There is a di 
Subtest scale 
Mathematics s 
Mathematics s 



ference in Mat nema 1 1 c s Appiicaticn 
scores on the SAT-8 tor Transition 
udents and ncn-Transition 
uder.ts . 




£ u 
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Hypothesis 5 was formulated to assist in answering the 
research cruestion for Part Two of this study. HvpOi_nesis 
is a control hypothesis designed to provide additional 
information for the interpretation Ci. _he resu-us o ~ 
Hypothesis 5. These hypotheses are: 



Hypothesis 5 : 

Transition Mathematics Instruction students w 
have a different mean score on the Mathematics 
r-j ^ ■* ^ o — t ? 3 AT t t*om non — l. - s ^ — on 
Mathematics Instruction Students. 



Hyp cthesis 
Transit icn Mat net. a., 
hdvs a different mean score on tne vsrtal p c r _ -cn 
of the PSAT than non- Trans it ion Mathematics 
Instruction Students . 

]_ 0 ta presents the summary cat a -or octn ixpe_ j_me«: 

and Control Grouts for Part One of the study along with 



correlations between Experimental 



Control sca-e seen 



cn eacn sue: 
inf or mat ion 



cq>- s - 

Part Two. 



Table 73 contains the same 
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Table 7 A 



CUli. V 1. aiiU 

of Studv 


SAT-8 




Control 






Experimental 




Subtest 


n 


M 


SD 


n 


M 


SD 


r 


Total 

Mathematics 


260 


718.61 


30.13 


260 


720.58 


31.11 


0.511 


Concepts of 
Numoer 


260 


730.31 


40.97 


260 


732.06 


36.13 


0.447 


Ma themat i cs 
Computat i on 


260 


729.46 


42.61 


260 


717.35 


40.76 


0.351 


Mathemat i cs 
Apol i cations 


260 


7C8.40 


29.63 


260 


720.26 


30.27 


0.417 


Table 73 
Summarv Da 


ta 




cl and 


Experimental 


Grot cs 


- Part Two 


of Studv 


PSAT 




Control 






ExDer i men 


tal 




Subtest 


n 


M 


SD 


n 


M 


SD 


r 


Mathemat i cs 


72 


47.05 


6.21 


72 


49.88 


4.79 


0.511 


Versa i 


72 


48.73 


6.26 


72 


47.75 


6.M 


0.447 
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Tables 8 A and 8B present the data pertinent to the research 
truest ion for Part One and Part Two of tne study 
respectively . 



Table 8 A 



Discrepancies Between Control and Experimental Groups bv 
Subtest - Part One of Study 



SAT-8 

Subtest 


Numcer 
of rises 


Mean 

Discrepancy 


SD of 

D i screpancy 


Stanaard 

Error 


t 


prob > | t | 


Total 

Mathematics 


260 


1 .97 


30.29 


1 .88 


1.051 


0.2945 


ConceDts of 
Numoer 


260 


1.75 


40.74 


2.53 


0.693 


0.489" 


Mathemat i cs 
Comoutat i on 


260 


-12.10 


47.53 


2.95 


*4.106 


0. 3001 


Mathemat i cs 
Appl i cat i ons 


260 


11.36 


32.35 


2.01 


5.912 


0.0001 


Tex JO — S 8jp> 














Discreoan 


c ies B 


enween Con 


crol and 


Excerim en 


tal Gro 


uc s b v 


Subtlest: - 




Two of StU 


dv 






















PSAT 

Subtest 


Numoer 
of Cases 


Mean 

0 i screpancy 


SO of 

D i screpancy 


Standard 

Error 


t 


prop > | t | 


Mathemat i cs 


72 


1.75 


7.C9 


0.84 


2.09 


■st 

O 

O 


Verbal 


72 


0.07 


9.11 


1.07 


0.953 


0.95 
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From these data it may be concluded that Hypotheses 1, 2 

and 6 are not supported but that Hypotheses 3 , 4 an 5 are 
supported . 

For Part Cne of the study the Transition Mathematics 
program produced significant gains in the area of 
Mathematics Applications which is supposed to be its 
greatest strength. Large gains were anticipated in the area 
of Concepts of Number but were not realized. Losses in the 
area of Mathematics Computations of approximately the same 
magnitude as the gains in Mathematics Applications were 
certainly disappointing. Given these results, the finding 
of no significant difference in Total Mathematics could be 
excecred since this Subski 11 amounts to a weighted composite 
of the ether subskills considered. It would appear that 
this program has rearranged instructional emphasis but has 
not improved overall mathematics instruction. 

For Part Two of the study, the Transition Mathematics 
Program produced significant gains on the Mathematics 
Subtest of the PSAT but had no impact upon the Verbal 
Subtest of the PSAT. This indicates that the mathematics 
gains were the result of Transition Mathematics instruction 
and net seme ether extraneous variable which increased the 
overall level of cognitive functioning. The results of 
regressing PSAT Mathematics Scores on 5th Grade Total 
Mathematics Scale Scores on SAT-8 are presented graphically 
by superimposing the linear regression line on a scatterplot 
of the scores. This information is contained in Figure 1 



O 

ERIC 






for the Experimental Group and Figure 2 tor tne Control 
Group. Figure 3 shows the two regression lines drawn on the 
same set of axes. Figure 3 indicates that students wrtn 
lower scores on the Total Mathematics Scale Score on the 
SAT- 8 administered at the end of Grade 5 benefit mere rrem 
Transition Mathematics than do students with higher scores. 
It must be kept in mind that the lowest students m tne 
study were at the 75th national percentile on this measure. 
This finding seems to contradict the recommendation rrem 
Transition Mathematics teachers tnat on_y students a^ or 
above the 35th national percentile should be allowed to take 
Transition Mathematics. 
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LEXINGTON SCHOOL DISTRICT ONE 

1994-95 PSAT MATHEMATICS SCORES 



Figure 1 
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SAT-8 TOTAL MATH SCALE SCORE GRADE 5 



LEXINGTON SCHOuL DISTRICT ONE 

1 993-94 PSAT MATHEMATICS SCORES 



Figure 2 
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LEXINGTON SCHOOL DISTRICT ONE 

PSAT MATH SCORES 



Figure 3 



o 

co 

h- 




o 

r- 

LO 

LU 

Q 

< 

cn 

o o 
LU 

cn 

o 

o 

cn 

LU 
O -3 

CM < 

h- O 

cn 

cn 

o 

LU 
X 

<£ 



O 

o 

h~ 



o 

CO 

CO 



£ 

0 
\— 

00 

1 

<: 

CO 



o 

CD 

CD 



o 

LO 



O 



o 

CD 



S3H00S Q3H31N303U 1^-lVSd 



o 

ERIC 



o 

CO 



o 

CO 



Fall 1993 Fall 1994 

Traditional Math Transition Math 



4 . 2 Discussion 



UCSMP claims to be a full implementation of the NCTM 
Standards and further claims that each of its six courses 
can stand alone as a complete course of study. The logical 
conclusion ii tn.fi.0s0 c — aims ars ci.cc0pt1.0cl 3 . c- _ d c 0 \ 3 -.us is 
that Transition Mathematics represents a furl implements. — on 
cf the NCTM Standards for seventh grade above average 
students This is a currrcuiar rather than a statisticu^ 
question, however. 

It has been verified that ail Transition Mathematics 

Teachers received a i crainrng recommenoeo by U C S M P j^rior — ^ 

the becinninc of tne orcgrsm and L.iat a_— recommendec 
materials including calculators were available throughout 
the course. All fourteen Transition Mathematics classes 
received a full rmorementation Ci_ ^ne program. 

An underlying assumption of Transition Mathematics is 
that once a student has demonstrated computa — onal 
orcf iciencv that this skill should no longer be emphasized 
and that calculators and computers should be employed to 
broaden the student 1 s a.dritv to solve mor— compj — ca^e>^ 
problems without expending great si.or. on cotnputa^i^n. -..e 
results of Part One of this study raise serious questions 
about this assumption. 

A second underlying assumption cf Transition Mathematics 
is that by applying mathematics m reac lire problem soli -ng 
situations, students win increase tne_r unde, s^and-.^ 
mathematics. Increased understanding should show up in 
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increased scores cn the Concepts of Number Subskiil on the 
SAT-8. This simply did not happen. The question must be 
raised whether the students are being taught that a 
particular algorithm applies to a particular problem type 
and that the algorithm can be solved using a calculator. 

This could have the effect of isolating the student from the 
mathematics involved and consequently fail to increase 
mathematical understanding . 

NCTM Standards call for increasing student ability to 
apply mathematics in practical situations. The results for 
Hypothesis 4 indicate that Transition Mathematics dees this 
exceedingly well. 

The results from. Part Two of this study add considerable 
validity to the claims of TMI supporters that only 
instruments that test high level skills can properly 
evaluate the effect of TMI on student performance. TMI 
students definitely outperformed the controls on the 
Mathematics portion of ?SAT. Yet, on the Verbal portion, 

TMI and Control means were virtually the same. This would 
seem to indicate that the progress being measured is purely 
mathematical and net part of some sort of overall 
intellectual development. 

Figures 1-3 indicate that students around the 75th 
national cercentile on Total Mathematics as measured by the 
end of Grade 5 SAT-S benefit mere from Transition 
Mathematics instruction than higher functioning students. 
This contrasts sharply with the teacher recommendation that 
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recruirement s for program participation be raised. It is 
critical that this difference between measured results and 
^ oercect ions be resolved. - 1 is possible that 
following teacher recommendations m this case could 
minimize gains and possibly result m the elimination or tne 
program as not being cost errective. 

Two Questions face us now: (1) Whicn students benefit 

sianif icar.tlv from Transition Mathematics Instruction? (2) 
How do we realize the gains or Transition Mathematics 
without an ac c o mo any mg decline in areas wh^.ch it does not 
e me has i z e ? Much additional researen is needed an s we - 
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